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Amendments to the claims (this listing replaces all prior versions): 
1-29, (canceled) 

30. (original) A method comprising: 

selectively ejecting ions out of a mass selection device based on mass-to-charge ratios of 
the ions; 

using an ion trap to collect the ions ejected from the mass selection device; 

detecting light emitted from the ions in the ion trap to generate a detection signal; and 

correlating the detection signal with characteristics of the mass selection device to 
determine a mass spectrum on the ions in the ion trap. 

3 1 . (original) The method of claim 30, further comprising dinectiiig a laser toward ions in the 
ion trap to induce fluorescence, and detecting light emitted from the ions comprises detecting the 
fluorescence emitted from the ions. 

32-73. (canceled) 

74. (previously presented) The method of claim 30 in which the mass selection device 
comprises an ion trap. 

75. (previously presented) The method of claim 30, further comprising applying a first time- 
varying signal to the mass selection device, and sweeping a frequency of the first time-varying 
signal from a first frequency to a second frequency to cause particles having different mass-to- 
charge ratios to be ejected from the mass selection device at different frequencies of the first 
time-varying signal. 
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76. (previously presented) The method of claim 75 in which the frequency of the first time- 
varying signal is scanned according to a non-linear function of time so that the mass-to-charge 
ratios of the particles ejected from the mass selection device comprises a linear function of time. 

77. (previously presented) The method of claim 75, further comprising applying a second 
time-varying signal to the ion trap that collects the ions ejected from the mass selection device, 
and sweeping a frequency of the second time-varying signal based on the sweeping of the 
frequency of the first time-varying signal. 

78. (previously presented) The method of claim 30 in which at least some of the ions that are 
detected have dimensions larger than 10 nm. 

79. (previously presented) The method of claim 30 in which at least some of the ions that are 
detected have masses larger than 1 ,000,000 Dalton. 

80. (previously presented) The method of claim 30 in which at least some of the ions that are 
detected have mass/charge ratios larger than 1,000,000. 

81. (previously presented) The method of claim 30, further comprising ejecting the ions from 
the ion trap at selected time periods. 

82. (previously presented) The method of claim 81 in which ejecting the ions from the ion 
trap is selected so that the light that is detected between two ejections of the ions represents an 
amount of ions having mass-to-charge ratios within a particular range 

83. (previously presented) The method of claim 30, further comprising applying a time- 
varying voltage signal to the ion trap that collects the ions. 
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84. (previously presented) The method of claim 83, further comprising scanning a frequency 
of the time-varying voltage signal to tend to keep the ions collected by the ion trap in the ion 
trap. 

85. (previously presented) The method of claim 84 in which the frequency of the time- 
varying voltage signal is scanned so as to maintain a trap parameter (q^) of the ion trap 
substantially constant with respect to the particles collected by the ion trap. 

86. (previously presented) The method of claim 85 in which the trap parameter is 
proportional to the amplitude of the time-varying voltage signal and inversely proportional to the 
square of the frequency of the time-varying voltage signal. 

87. (previously presented) The method of claim 30 in which the ions ejected out of the mass 
selection device have velocities that vary according to a predetermined function of time. 

88. (previously presented) The method of claim 87, further comprising generate a time- 
varying electromagnetic field in the ion trap, and scanning a frequency of the time-varying 
electromagnetic field to tend to keep the ions in the ion trap. 

89. (previously presented) The method of claim 88 in which the scanning of the frequency of 
the time-varying electromagnetic field is based on the predetermined function of time. 

90. (previously presented) The method of claim 30 in which the characteristics of the mass 
selection device comprise a relationship between mass-to-charge ratios of particles ejected from 
the mass selection device and a time-varying control signal applied to the mass selection device. 

9 1 . (previously presented) The method of claim 30, further comprising applying a time- 
varying signal to the ion trap to generate a time-varying electromagnetic field to keep die ions 
within the ion trap. 
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92. (previously presented) The method of claim 91 , further comprising turning off the time- 
varying signal at selected time periods to remove substantially all of the ions from the ion trap. 

93. (previously presented) The method of claim 91 , further comprising applying a direct- 
current voltage signal to the ion trap at selected time periods to induce an electromagnetic field 
that facilitates removal of the ions from the ion trap. 

94. (previously presented) The method of claim 30 in which detecting the fluorescence 
comprises counting photons emitted from the ions. 

'i 

95. (previously presented) The method of claim 30, further comprising directing a laser to a 
sample to ionize particles and supplying the particles to the mass selection device. 

96. (previously presented) The method of claim 30, further comprising using electrospray 
ionization to generate the ions and supplying the ions to the mass selection device. 

97. (previously presented) The method of claim 30, further comprising using photo- 
ionization to generate the ions and suppling the ions to the mass selection device. 

98. (previously presented) The method of claim 30, further comprising directing a laser beam 
towards the ions in the ion trap, the laser beam having a wavelength selected to induce 
fluorescence from the ions. 

99. (previously presented) The method of claim 30, further comprising tagging the ions with 
fluorescent dye molecules. 

100. (previously presented) The method of claim 30, further comprising tagging the ions with 
more than one type of fluorescent dye molecules that emit fluorescence having different 
wavelengths. 
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lOL (previously presented) The method of claim 100, farther comprising illuminating the ions 
collected at the ion trap using a light beam with components having different wavelengths that 
are selected to induce fluorescence having different wavelengths from the different types of 
fluorescent dye molecules. 

102. (previously presented) The method of claim 101 , further comprising generating a mass 
spectrum for each group of particles tagged with a particular type of fluorescent dye molecules. 

103. (previously presented) The method of claim 30, further comprising selectively applying a 
direct-current voltage signal to the ion trap to cause the ions to be ejected from the ion trap. 

104. (previously presented) The method of claim 103 in which the polarity of the direct- 
current voltage depends on the polarity of the charges of the ions. 

105. (previously presented) The method of claim 104, further comprising applying a time- 
varying voltage signal to the ion trap to create a time-varying electromagnetic field in the ion 
trap. 

106. (previously presented) The method of claim 105, further comprising selectively turning 
off the time- varying voltage signal when the direct-current voltage signal is applied to the ion 
trap. 

107. (previously presented) An apparatus comprising: 

a mass selection device to selectively eject charged particles based on mass-to-charge 
ratios of the charged particles; 

an ion trap to receive the charged particles ejected from the mass selection device; 

a detector to detect light emitted from the charged particles in:the ion trap to generate a 
detection signal; and 

a data processor to correlate the detection signal with characteristics of the mass selection 
device to determine a mass spectrum on the charged particles in the ion trap. 
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108. (previously presented) The apparatus of claim 107 in which the mass selection device 
comprises an ion trap. 

109. (previously presented) The apparatus of claim 107 in which the ion trap comprises a ring 
electrode, a first end-cap electrode, and a second end-cap electrode, the charged particles 
entering the ion trap through a hole in the first end-cap electrode and exiting the ion trap through 
a hole in the second end-cap electrode. 

1 10. (previously presented) The apparatus of claim 107, further comprising a signal generator 
to generate a time- varying voltage signal, which when applied to the ion trap, generates a time- 
varying electromagnetic field in the ion trap to cause the particles ejected from the mass 
selection device to be trapped in the ion trap. 

i 

111. (previously presented) The apparatus of claim 107 in which the detector comprises a 
photomultiplier tube. 

1 12. (previously presented) The apparatus of claim 107 in which the charged particles are 
fluorescent 

113. (previously presented) The apparatus of claim 107 in which the charged particles are 
tagged with fluorescent dye molecules. 

1 14. (previously presented) The method of claim 107 in which at least some of the charged 
particles that are detected have dimensions larger than 10 nm. 

1 15. (previously presented) The method of claim 107 in which at least some of the charged 
particles that are detected have masses larger than 1,000,000 Dalton. 

116. (previously presented) The method of claim 107 in which at least some of the charged 
particles that are detected have mass/charge ratios larger than 1,000,000. 
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1 17. (previously presented) The apparatus of claim 107, further comprising a laser source to 
generate a laser beam that is directed towards the particles in the ion trap. 

1 18. (previously presented) The apparatus of claim 1 17 in which the laser beam has a 
wavelength selected to induce fluorescence from the charged particles. 

1 19. (previously presented) The apparatus of claim 107, further comprising a signal generator 
to generate a time-varying signal that is applied to the mass selection device. 

120. (previously presented) The apparatus of claim 1 19 in which the signal generator scans a 
frequency of the time-varying voltage signal from a first frequency to a second frequency during 
a measurement cycle to cause particles to be selectively ejected from the mass selection device 
based on mass-to-cbarge ratios of the particles. 

121. (previously presented) The apparatus of claim 1 19 in which the signal generator scans a 
frequency of the time- varying voltage signal so that the frequency changes according to a non- 
linear function of time designed so that the particles ejected out of the mass selection device 
during the measurement cycle have mass-to-charge ratios that vary as a linear function of time. 

122. (previously presented) The apparatus of claim 107, further comprising a circuit to 
generate a control voltage that is applied to the ion trap to cause the ion trap to eject particles at 
selected times. 

123. (previously presented) The apparatus of claim 122 in which the ejections of particles are 
spaced apart for at least a specified time period to allow the detector to detect the light from the 
particles. 

124. (previously presented) The apparatus of claim 107, further comprising a signal generator 
to generate a voltage signal that is selectively applied to the ion trap to cause the charged 
particles in the ion trap to be ejected from the ion trap. 
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125. (previously presented) The apparatus of claim 124 in which tbe voltage signal comprises 
a direct-current voltage signal. 

126. (previously presented) The apparatus of claim 107, further comprising a signal generator 
to generate a time-varying voltage signal that is applied to the ion trap that receives the charged 
particles* 

127. (previously presented) The apparatus of claim 126 in which the signal generator scans a 
frequency of the time-varying voltage signal to tend to keep the charged particles received by the 
ion trap in the ion trap. 

128. (previously presented) The apparatus of claim 126 in which the signal generator scans a 
frequency of the time-varying voltage signal so as to maintain a trap parameter (q^) of the ion 
trap substantially constant with respect to the particles received by the ion trap. 

129. (previously presented) The apparatus of claim 128 in which the trap parameter is 
proportional to the amplitude of the time- varying voltage signal and inversely proportional to the 
square of the frequency of the time-varying voltage signal. 

130. (previously presented) The apparatus of claim 126 in which the charged particles ejected 
out of the mass selection device have velocities that vary according to a predetermined function 
of time. f 

131. (previously presented) The apparatus of claim 1 30 in which the signal generator scans the 
frequency of the time-varying control signal based on the predetermined function of time. 

1 32. (previously presented) The apparatus of claim 107, further comprising 

a first signal generator to generate a time-varying voltage signal that is applied to the ion 
trap to create a time-varying electromagnetic field in the ion trap, and 
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a second signal generator to generate a dumping voltage signal that is selectively applied 
to the ion trap to cause the charged particles to be ejected from the ion trap. 

133. (previously presented) The apparatus of claim 132 in which the first signal generator 
selectively turns off the time-varying voltage signal when the dumping voltage signal is applied 
to the ion trap. 

134. (previously presented) An apparatus comprising: 

mass selecting means for selectively ejecting charged particles based on mass-to-charge 
ratios of the charged particles; 

receiving means for receiving the charged panicles ejected from the mass selecting 

means; 

detecting means for detecting light emitted from the charged particles in the receiving 
means to generate a detection signal; and 

data processing means for correlating the detection signal with characteristics of the mass 
selecting means to determine a mass spectrum of the charged particles in the receiving means. 

135. (previously presented) The apparatus of claim 134 in which the mass selecting means 
comprises an ion trap. 

136. (previously presented) The apparatus of claim 134 in which receiving means comprises 
an ion trap. 

137. (previously presented) The apparatus of claim 134, further comprising a laser source to 
direct a laser beam towards the charged particles in the receiving means to induce fluorescence 
that is detected by the detecting means. 

138. (previously presented) The apparatus of claim 134, further comprising a signal generator 
to generate a time-varying voltage signal that is applied to the receiving means. 



Applicant : Huan-Cheng Chang el al. Attorney Docket: 08919-109001 /07A-920505 

Serial No. : 10/726,071 
Filed : December 1» 2003 
Page : 11 of 12 

139. (previously presented) The apparatus of claim 138 in which the time-varying voltage 
signal generates a time-varying electromagnetic field in the receiving rneans to cause the 
particles ejected from the mass selecting means to be trapped in the ion trap. 

140. (previously presented) The apparatus of claim 134, further comprising a signal generator 
to generate a time-varying signal that is applied to the mass selecting.means. 

141. (previously presented) The apparatus of claim 140 in which the signal generator scans a 
frequency of the time-varying voltage signal from a first frequency to a second frequency during 
a measurement cycle to cause particles to be selectively ejected from the mass selecting means 
based on mass-to-charge ratios of the particles. 

k 

142. (previously presented) The apparatus of claim 140 in which the signal generator scans the 
frequency of the time-varying voltage signal so that the frequency changes according to a non- 
linear function of time designed so that the particles ejected out of the mass selecting device 
during the measurement cycle have mass-to-charge ratios that vary as a linear function of time. 

143. (previously presented) The apparatus of claim 134 in which the detecting means a 
photomultiplier tube. 

144. (previously presented) The apparatus of claim 134, further comprising 

a first signal generator to generate a time-varying voltage signal that is applied to the 
receiving means to create a time-varying electromagnetic field in the receiving means, and 

a second signal generator to generate a dumping voltage signal that is selectively applied 
to the receiving means to cause the charged particles to be ejected from the receiving means, 

wherein the first signal generator selectively turns off the time-yarying voltage signal 
when the dumping voltage signal is applied to the receiving means. > 
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